Results for the bridge function of hard sphere and Lennard-Jones uids are reported. Our method uses the theory of inhomogeneous uids to obtain a higher-order approximation. The agreement of our results with simulations is good.
Introduction
The standard method of calculating the pair and direct correlation functions, g(R) and c(R), respectively, of a simple uid with central forces combines the Ornstein-Zernike (OZ) relation, So far everything has been exact. Equation (1) is a de nition of the direct correlation function and equation (2) The PY and HNC approximations tend to fail at high densities and low temperatures. In this note, we report a method for calculating the bridge function and compare our results for hard spheres, where
and for a Lennard-Jones uid, where
with computer simulations or accurate empirical expressions. 
Generally, equation (8) is used when the the inhomogeneity is due to a surface or a large molecule. However, following Attard 1] it can be applied equally well to the case where the inhomogeneity is due to one of the uid molecules. Equation (8) can be solved using any of the common approximations, for example, the PY approximation. In most cases, applying a given approximation to equation (8) gives better results than applying it to equation (1) . For example, the fourth virial coe cient is given correctly by PY + equation (8) but is not given correctly by PY + equation (1) . We refer to the results of equations (1) and (8) 53 where v(r 1 ) is the potential due to the particle which is regarded as the source of the inhomogeneity. In our, case v(r 1 ) is just the pair potential. Note that the rst term on the RHS of equation (9) can be combined with the LHS to give an equation for ry(r). Attard 1] has solved this system of equations for a hard sphere uid where the source of the inhomogeneity is a hard sphere of varying size. His emphasis was on the triplet and pair correlation functions. In the extreme case where the source sphere is in nitely large, one has the case considered by Plischke and Henderson 3] . In the calculations reported here our emphasis is on the calculation of the bridge function B(R) for the case where the source particle has the same size as the uid particles. Our methodology and numerical procedure is that of Attard 1] .
The procedure is to solve equation (8), using the PY approximation, and equation (9) to obtain y(R) and thus, g(R). We then use equation (1) to obtain c(R) and then B(R). To solve equations (8) and (9) we use the numerical algorithm of Attard. The function y(r 1 ; r 2 ) is expanded in a series of Legandre polynomials (we use 75). Our step size is R = 0:04d with R max = 7:5d. Given an k-th iterate for (r) and y(r 1 ; r 2 ), we compute h(r 1 ; r 2 ) and c(r 1 ; r 2 ) and the coe cients in the expansion of h and c in terms of the Legandre polynomials. The (k + 1)th iterate for (r) and the Legandre transform of y(r 1 ; r 2 ) are obtained from equation (9) and the Legandre transform of equation (8). The (k+1)th iterate for y(r 1 ; r 2 ) is then obtained by the inverse Legandre transformation. The iteration is continued until convergence is achieved. Detailed formulae are given in Attard's paper. Also we have obtained some results using the HNC approximation. We include only a few HNC2 results here.
The computations were performed in parallel on an 18 processor Silicon Graphics Power Challenge computer located at UAM. 
Conclusions
The inhomogeneous OZ equation provides an accurate method for calculating the bridge function, at least for hard spheres and a Lennard-Jones uid whose density is not too high and whose temperature is not too low. The calculations are somewhat time consuming and have large memory requirements. None-the-less, it seems a useful method for the calculation of the bridge function of a uid.
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